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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Applicant : Yuki KAWAKITA et al. 
Appl. No. : Not Yet Assigned 
Filing Date : Concurrently Herewith 

For : FLEXURE LIFE ESTIMATING METHOD, WIRE HARNESS 

DESIGNING METHOD AND PROGRAM THEREOF 

PRELIMINARY AMENDMENT 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

Prior to calculation of the filing fees and examination of the above-identified patent 
application, the Examiner is respectfully requested to amend the claims as follows: 

IN THE CLAIMS 

Please amend the claims as follows (a marked-up copy of the claims is attached at the 
end of this Preliminary Amendment): 

3. (Amended-Clean Text) The method of estimating flexure life of a wire harness 
according to claim 1, 

wherein: said life estimation curve represents correlation between the amount of 
change in strain and said number of bending processes with respect to a single wire that is 
obtained by actually measuring the number of bending processes up to disconnection by 
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repeatedly bending said single wire with respect to a plurality of amounts of change in strain; 



in said calculation step of an amount of change in strain, a virtual line member, 
formed by subjecting the respective bending modulus of elasticity of said conductor line and 
said insulating layer to weighting processes and averaging processes by using ratios of cross- 
sectional areas, is assumed, and on the assumption that the virtual line member serves as one 
of said wires, supposing that the bending radius is R, in any one of the wires in the furthest 
Hj bent state at the position that is subjected to the greatest change in bending within an area in 



which said virtual line member is subjected to bending, that the bending radius is R 2 in the 



£ single wire in the furthest extended state, and that the radius of any one of wires that has the 



^ greatest difference between said value R } and said value R 2 is r, said amount of change in 
y strain (A 8) is calculated by the following equation: 



6. (Amended-Clean Text) The method of estimating flexure life of a wire harness 
according to claim 4, 

wherein, in said step of obtaining the correlation, said single wire is repeatedly bent 
with respect to a plurality of amounts of change in strain to actually measure the number of 
bending processes up to disconnection so as to obtain the correlation. 



and 




A e=r(l/R r l/R 2 ). 
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7. (Amended-Clean Text) The method of estimating flexure life of a wire harness 
according to claim 4, 

wherein, said calculation step of the greatest amount of change in strain, supposing 
that the center conductor line has a radius of r, that the bending radius is R, in said center 
conductor line in the furthest bent state at the position that is subjected to the greatest change 
in bending within an area in which said center conductor line is subjected to bending, and 
that the bending radius is R 2 in said center conductor line in the furthest extended state, said 

t* greatest amount of change in strain (A e) is calculated by the following equation: 

Q 

© A e=r(l/R,-l/R 2 ). 

CO 

M 10. (Amended-Clean Text) The wire harness designing method according to claim 




H» wherein: said application subject design planning step and said wire harness design 

W planning step are executed by an application subject designing station for designing and 
planning said application subject, and said flexure life estimating step is executed by a wire 
manufacturing station for manufacturing said wire harness or said application subject 
designing station. 
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11. (Amended-Clean Text) The wire harness designing method according to claim 
8, wherein in said extending and bending operation analyzing step in said flexure life 
estimating step, said change in curvature of the center line of said wire bundle is used as a 
substitute for said change in curvature of the wire bundle. 



12. (Amended-Clean Text) The wire harness designing method according to claim 



]* wherein: in said flexure life estimating step, said life estimation curve represents 

p correlation between the amount of change in strain and said number of bending processes 



J with respect to a single wire that is obtained by actually measuring the number of bending 
H processes up to disconnection by repeatedly bending said single wire with respect to a 

5 

gj plurality of amounts of change in strain; and 

3 

|a in said calculation step of an amount of change in strain in said flexure life estimating 

S3 

1 w step, a virtual line member, formed by subjecting the respective bending modulus of elasticity 
of said conductor line and said insulating layer to weighting processes and averaging 
processes by using ratios of cross-sectional areas, is assumed, and on the assumption that the 
virtual line member serves as one of said wires, supposing that the bending radius is R, in 
any one of the wires in the furthest bent state at the position that is subjected to the greatest 
change in bending within an area in which said virtual line member is subjected to bending, 
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that the bending radius is R 2 in the single wire in the furthest extended state, and that the 
radius of any one of wires that has the greatest difference between said value R, and said 
value R 2 is r, said amount of change in strain (A e) is calculated by the following equation: 
A s=r-(l/R r l/R 2 ). 

13. (Amended-Clean Text) The wire harness designing method according to claim 
8, wherein in said initial shape determining step of said flexure life estimating step, the initial 
I* shape of said wire harness is determined based upon at least the diameter of said wire 



0 harness, the diameter of said wire harness being calculated through a predetermined 



X arithmetic expression based upon the number and diameters of a plurality of kinds of wires 



the respective steps within the flexure life estimating step in order to realize said flexure life 
estimating step on the computer in a wire harness designing method disclosed in claim 8. 



The Examiner is respectfully requested to enter the foregoing amendment prior to 
examination of the above-identified patent application to delete multiple dependency. 




constituting the wire harness. 



16. (Amended-Clean Text) 



The program for allowing a computer to execute 



REMARKS 
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The amendments to the claims made in this amendment have not been made to 
overcome the prior art, and thus, should be considered to have been made for a purpose 
unrelated to patentability, and no estoppel should be deemed to attach thereto. 

Should there be any questions, the Examiner is invited to contact the undersigned at 
the below-listed telephone number. 

Respectfully submitted, 
Yuki KAWAKITA et al. 




5 March 1,2002 

I GREENBLUM & BERNSTEIN, P.L.C. 

fp t 1 94 1 Roland Clarke Place 

g Reston, VA 20191 

U (703)716-1191 

0 

m 
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MARKED-UP COPY OF THE AMENDED CLAIMS 

3. (Amended) The method of estimating flexure life of a wire harness according to 
claim 1 [or 2], 

wherein: said life estimation curve represents correlation between the amount of 
change in strain and said number of bending processes with respect to a single wire that is 
obtained by actually measuring the number of bending processes up to disconnection by 
repeatedly bending said single wire with respect to a plurality of amounts of change in strain; 

P. 

Q in said calculation step of an amount of change in strain, a virtual line member, 

CO • 
j* 

*S formed by subjecting the respective bending modulus of elasticity of said conductor line and 

St said insulating layer to weighting processes and averaging processes by using ratios of cross- 

?1 sectional areas, is assumed, and on the assumption that the virtual line member serves as one 

cs 

m of said wires, supposing that the bending radius is R 5 in any one of the wires in the furthest 

S 

rtl bent state at the position that is subjected to the greatest change in bending within an area in 
which said virtual line member is subjected to bending, that the bending radius is R 2 in the 
single wire in the furthest extended state, and that the radius of any one of wires that has the 
greatest difference between said value R 1 and said value R 2 is r, said amount of change in 
strain (A e) is calculated by the following equation: 
A eF=r(l/R r l/R2X 
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6. (Amended) The method of estimating flexure life of a wire harness according to 
claim 4 [or 5], 

wherein, in said step of obtaining the correlation, said single wire is repeatedly bent 
with respect to a plurality of amounts of change in strain to actually measure the number of 
bending processes up to disconnection so as to obtain the correlation. 

7. (Amended) The method of estimating flexure life of a wire harness according to 
|* claim 4 [any one of claims 4 to 6], 

8 wherein, said calculation step of the greatest amount of change in strain, supposing 

J that the center conductor line has a radius of r, that the bending radius is R, in said center 

I 

SI conductor line in the furthest bent state at the position that is subjected to the greatest change 

jj in bending within an area in which said center conductor line is subjected to bending, and 

f ^ 

that the bending radius is R 2 in said center conductor line in the furthest extended state, said 

Q 

W greatest amount of change in strain (A e) is calculated by the following equation: 
A e=r(l/R,-l/R 2 X 



10. (Amended) The wire harness designing method according to claim 8 [or 9], 
wherein: said application subject design planning step and said wire harness design 
planning step are executed by an application subject designing station for designing and 
planning said application subject, and said flexure life estimating step is executed by a wire 
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manufacturing station for manufacturing said wire harness or said application subject 
designing station. 



11. (Amended) The wire harness designing method according to claim 8 [any one 
of claims 8 to 10], wherein in said extending and bending operation analyzing step in said 
flexure life estimating step, said change in curvature of the center line of said wire bundle 
is used as a substitute for said change in curvature of the wire bundle. 

p 

jjj* 12. (Amended) The wire harness designing method according to claim 8 [any one 

of claims 8 to 11], 

wherein: in said flexure life estimating step, said life estimation curve represents 
y correlation between the amount of change in strain and said number of bending processes 

h 

{* with respect to a single wire that is obtained by actually measuring the number of bending 

Q 

ry 

s ^ processes up to disconnection by repeatedly bending said single wire with respect to a 
plurality of amounts of change in strain; and 

in said calculation step of an amount of change in strain in said flexure life estimating 
step, a virtual line member, formed by subjecting the respective bending modulus of elasticity 
of said conductor line and said insulating layer to weighting processes and averaging 
processes by using ratios of cross-sectional areas, is assumed, and on the assumption that the 
virtual line member serves as one of said wires, supposing that the bending radius is R } in 
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any one of the wires in the furthest bent state at the position that is subjected to the greatest 
change in bending within an area in which said virtual line member is subjected to bending, 
that the bending radius is R 2 in the single wire in the furthest extended state, and that the 
radius of any one of wires that has the greatest difference between said value R, and said 
value R 2 is r, said amount of change in strain (A e) is calculated by the following equation: 
A er=r>(\/R r l/R 2 ) ± 

13. (Amended) The wire harness designing method according to claim 8 lany one 
J| of claims 8 to 12], wherein in said initial shape determining step of said flexure life 
,j estimating step, the initial shape of said wire harness is determined based upon at least the 
S| diameter of said wire harness, the diameter of said wire harness being calculated through a 

a 

j jjl predetermined arithmetic expression based upon the number and diameters of a plurality of 

\t* kinds of wires constituting the wire harness. 

13 

m 

16. (Amended) The program for allowing a computer to execute the respective 
steps within the flexure life estimating step in order to realize said flexure life estimating step 
on the computer in a wire harness designing method disclosed in claim 8 [any one of claims 
8 through 15]. 
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